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Objective. To determine if student pharmacists’ preferences towards experiential and rational thinking
are associated with performance on advanced pharmacy practice experiences (APPEs) and whether
thinking style preference changes following APPEs.
Methods. The Rational Experiential Inventory (REI), a validated survey of thinking style, was admin-
istered to student pharmacists before starting APPEs and re-administered after completing APPEs.
APPE grades were compared to initial REI scores.
Results. Rational Experiential Inventory scores remained consistent before and after APPEs. Overall,
APPE grades were independent of REI scores. In a regression model, the REI experiential score was
a significant negative predictor of hospital APPE grades.
Conclusion. These findings suggest that overall APPE performance is independent of decision-making
preference, and decision-making style does not change following immersion into APPEs. Instead of
targeting teaching strategies towards a specific decision-making style, preceptors may use pedagogical
approaches that promote sound clinical decision-making skills through critical thinking and reflection.
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INTRODUCTION
Clinical decision making is necessary for success on
advanced pharmacy practice experiences (APPEs) and in
the practice of pharmacy. Pharmacists work collabora-
tively with other health care professionals, providingmed-
ication therapy management to optimize patient outcomes
in a variety of settings.1 The process of identifying and
resolving medication-related problems requires sound
clinical decision-making.2 As pharmacists’ roles and re-
sponsibilities continue to expand as evidenced by growing
collaborative and interprofessional models of care, it is
imperative that student pharmacists are trained in sound
clinical decision-making to prepare them for contemporary
pharmacy practice.3-6 Understanding how student pharma-
cistsmakedecisionsand the impactdecisionmakinghason
performance in experiential practice settings may inform
how to teach clinical reasoning skills.
The discipline of cognitive psychology extensively ex-
plores the cognitive issues underlying the decision-making
process.7-10 Cognitive-experiential self-theory (CEST)
proposes that people process information by two parallel
interacting systems: the rational and experiential sys-
tems. The two systems operate continuously, with be-
havior and conscious thought an outcome of the two
systems’ integrated interaction.7,8 The rational system
has been described as analytic, slow, conscious, and ob-
tained by cultural and formal instruction; while the expe-
riential system is fast, unconscious, heuristic, intuitive,
recognition-primed, and acquired through experience and
biology.8,9 While people use both rational and experiential
processes in decision making, individuals differ in which
system they use predominately.10
Both rational and experiential decision-making sys-
tems have merit and are necessarily used in the practice
of evidence-based medicine, which is defined as the
“conscientious, explicit, and judicious use of current
best evidence in making decisions about the care of in-
dividual patients.”11,12 The best evidence from system-
atic research is then combined with clinical expertise
acquired through clinical experience in the practice of
evidence-based medicine.11,12
While both decision-making systems are used in
evidence-based practice, more information is needed to
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provide insight into whether one style of thinking is asso-
ciated with better performance than the other. A hypoth-
esis of CEST is that the rational scale is more positively
associated with measures of intellectual performance
such as grade point average (GPA),7whereas constructive
thinking (ameasure of experiential intelligence) is a stron-
ger predictor of practical performance.7,13 In their study
examining decision-making preferences of physicians,
Sladek et al found that physicians who preferred rational
processing identified their practice as more consistent
with treatment guidelines, while a higher preference
for the experiential system was correlated with behav-
iors inconsistent with guidelines.14 The authors con-
cluded that preference for experiential processing may
affect practice to a greater extent, which is consistent
with CEST theory that most behavior is influenced by
the experiential mode.14 Psychology literature suggests
that the majority of faults in decision-making occur in
the experiential mode.15 The short cuts or rules used in
experiential processing are useful in practice, but can
lead to systematic errors such as not identifying clinical
problems when they do not resemble the usual pattern
of presentation.8,16
The application of research for clinical decision-
making in health care is limited but growing. Recently
the need formore research about clinical decision-making
was recognized by the Association of American Medical
Colleges.17 Previous work examining decision-making
styles found that third-year student pharmacists favored
rational decision-making over experiential decision-
making.18 This finding was similar to published studies
in other health professions that include emergency physi-
cians; a group of general physicians, cardiologists,medical
residents, and interns; and paramedics.14,19,20
Cognitive-experiential self-theory posits that
decision-making preference, like personality traits, is stable
over time, but to date this has not been assessed in health
care professionals or health care professions students who
use clinical decisionmaking in their practice settings.14 The
use of one mode over the other in clinical decision making
may depend on the level of experience of the clinician and
the complexity or rarity of the presenting problem.21 The
experiential or intuitive system may be used more as it
becomes refined with experience and pattern recognition,
while the rational or analytical systemmay be employed in
rare or uncertain cases or by novices.22
The purposeof this studywas to determine if decision-
making preference changes as students gain more clinical
experiencewithAPPEs and if a particular decision-making
style can be associatedwith success inAPPEs.Themajority
of the experiential learning curriculum occurs during the
fourth year of the doctor of pharmacy (PharmD) program
and is a suitable time to evaluate the relationship between
experiential learning and decision-making preference.
METHODS
One hundred fifty students enrolled in the third year
of a professional PharmD program were invited to par-
ticipate in this study. Informed consent was obtained
from all participants. No incentives were provided.
The study was approved by the university’s institutional
review board. Demographic data collected included
age, gender, race/ethnicity, and prior degree comple-
tion. Grades and demographic data were obtained from
a database maintained by the school. To gather data
about student pharmacist decision-making styles, study
participants were asked to complete an electronic sur-
vey at the end of a professional development class pe-
riod consisting of the Rational Experiential Inventory
(REI) in spring 2013 just prior to starting APPEs.
The REI is a validated research tool that includes
40 questions to evaluate an individual’s preference
for either rational (conscious, analytic) or experiential
(experience-based or intuitive) decisionmaking.22 Val-
idation studies of the REI tool demonstrate it to be
internally consistent and reliable with Cronbacha rang-
ing from 0.74-0.91.14,19 The REI consists of four sub-
scales: rational ability (perceived level of ability to think
logically and analytically); rational engagement (reli-
ance on and enjoyment of analytical or logical thinking);
experiential ability (perceived level of ability in reference
to one’s intuition and feelings); and experiential engage-
ment (reliance on and enjoyment of feelings and intuition in
decision making). Each subscale has 10 questions, each
using a 5-point Likert scale ranging from completely false
(1) to complete true (5). Overall rationality and experien-
tiality scores are obtainedby summing the respective ability
and engagement subscores.22
Participants who completed the initial survey were
invited to take the REI again in spring 2014 after comple-
tion ofAPPEs to assess the impact of experiential learning
on decision-making preference by comparing REI scores
before and after APPEs. The pre/postsurveys were linked
via student identification numbers captured by the survey
instrument. The surveys and APPE grade data were also
linked via student identification number and were de-
identified prior to analysis.
To assess if the impact of decision-making prefer-
ence on APPE performance, each student’s decision-
making style in 2013 was compared to the numeric score
for nine APPEs (0-100 scale). Correlations of grades with
REI scores were made in the following categories: first
APPE score, averageAPPE score, and first APPE score for
specific practice experience types (advanced community,
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advanced hospital, ambulatory care, adult acute care,
clinical specialty, and elective APPE).
All quantitative data analysis was conducted in SPSS
forWindows, v21 (IBM,Armonk,NY). A paired t test was
used to compare pre/post-APPE REI survey responses.
Pearson’s rho was used to examine correlations between
continuous variables, including REI scores with APPE
grades. Subanalyses by APPE type were also performed.
Regression analysis was used to determine if the REI could
predictAPPEperformance.Significancewas established at
a50.05. Continuous data are represented as means (stan-
dard deviations [SD]).
RESULTS
One hundred fourteen of 150 students (76%) com-
pleted the pre-APPE REI. Seventy students were female
(61.4%), 79werewhite (69.3%), and85 had a prior degree
(74.6%). Detailed analyses of the pre-APPE REI, includ-
ing validation of the REI for this sample, are published
elsewhere.18 Fifty-one of 114 students (44.7%) com-
pleted the post-APPE REI (Table 1). In the post-APPE
REI, 32 students were female (62.7%), 34 were white
(66.7%), and 34 had a prior degree (66.7%). Students
presented a preference for rational decision making in
pre/post-APPE REIs. For the 51 participants who com-
pleted both surveys, there were no significant differences
between pre/post-APPE REI scores (Table 2).
Mean (SD) APPE scores for first rotation month and
for all APPEs were 92.3 (5.8) and 94.4 (5.2) (Table 3).
Correlations with pre-APPE REI scores for first practice
experience score (regardless of practice experience type)
and averageAPPE scorewereweak and nonsignificant (Ta-
ble 4). Subanalyses of correlations for practice experience
typewere alsoweak and nonsignificant except for advanced
hospital, which was found to have a weak negative correla-
tion with experiential ability (rp5-0.21, p50.031) and ex-
periential overall (rp5 -0.21, p50.030). When placed into
a regression model that controlled for rational score, age,
gender, and prior degree yes/no, the experiential score was
a significant predictor of advanced hospital APPE score
(p50.049) with an unstandardized B of -1.84. For the re-
gression model, r2 was 0.072.
DISCUSSION
This study assessed the relationship between experi-
ential learning and decision-making preference. This is
one of the first studies examining theREI and experiential
learning performance, as well as the change in decision-
making preference over time. The lack of relationship
between decision-making preference and APPE perfor-
mance limits the utility of the REI for predicting success
on APPEs. The absence of a change in decision-making
preference after immersion in APPEs suggests that eval-
uating the REI for short-term changes may not be useful.
The finding that experiential learning did not signif-
icantly impact decision-making preference aligns with
CEST theory, which suggests that decision-making pref-
erence does not change over time.15 However, use of one
mode over the other in clinical decision making may de-
pend on the level of the experience of the clinician and the
situation.21 Theory describing how clinical expertise de-
velops suggests that reliance on experiential processing
for clinical decision making increases over time as expe-
rience facilitates pattern recognition (ie, similar problems
are readily recognized because of the pattern created by
past experiences).23 The Dreyfus model of skills acquisi-
tion, while not without criticism for simplifying the com-
plex process of learning, is used in medicine to describe
Table 1. Demographics of Students Completing the REI Pre-
APPE and Post-APPE
Pre-APPEa
N=114 (%)
Post-APPE
N=51 (%)
n (%)
Gender
Male 44 (38.6) 19 (37.3)
Female 70 (61.4) 32 (62.7)
Ethnicity
White 79 (69.3) 34 (66.7)
Other 27 (23.7) 14 (27.4)
Not reported 8 (7) 3 (5.9)
Age (years)
20-24 27 (23.7) 15 (29.4)
25-29 62 (54.4) 28 (54.9)
$ 30 25 (21.9) 8 (15.7)
Prepharmacy achievement
Prior degree 85 (74.6) 34 (66.7)
No prior degree 29 (25.4) 17 (33.3)
aPre-APPE data originally published elsewhere18
APPE5Advanced Pharmacy Practice Experience
REI5Rational Experiential Inventory
Table 2. Comparison of Mean Responses to the Pre-APPE REI
and Post-APPE REI Scores, N551
Construct
Premean
(SD)
Postmean
(SD) p value
Rational Ability 3.96 (0.50) 3.98 (0.44) 0.871
Rational Engagement 3.77 (0.58) 3.71 (0.58) 0.643
Rational Overall 3.87 (0.48) 3.85 (0.46) 0.835
Experiential Ability 3.39 (0.41) 3.39 (0.56) 0.981
Experiential Engagement 3.21 (0.49) 3.22 (0.58) 0.914
Experiential Overall 3.30 (0.39) 3.31 (0.53) 0.938
APPE5advanced pharmacy practice experience
REI5Rational Experiential Inventory
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how clinical expertise develops.23 This model describes
the gradual transition from reliance on rules and analyti-
cal processes to intuitive models of reasoning that are
based on tacit understanding.23 Expertise may take up
to 10 years to develop, as with expert musicians.24 Our
findings suggest that decision-making preference is un-
changed with acute learning, andmore studies are needed
to evaluate the long-term effects of clinical experience on
pharmacist decision making. It may be useful to evaluate
the REI later in one’s career, as nine months may be too
short of a time for decision-making style to change.
The absence of a relationship between decision-
making preference and average APPE performance sug-
gests that pedagogical strategies should engage anddevelop
rational and experiential thinking styles. Clinical decision-
making theorists in medicine suggest that the hallmark of
a gooddecisionmaker is the ability tomatch theprocessing
systems to the appropriate situation and incorporate them
both in the overall decision.22 For example, diagnostic
approaches inmedicine that have employed combined rea-
soning strategies resulted in greater diagnostic accuracy.25
Further, in a study of decision-making processes of ambu-
latory care pharmacists, Bartels found that while their de-
cisions generally followed the Dreyfusmodel of expertise,
experienced pharmacists were able to individualize patient
care using objective and contextual information and not
solely rely on pattern recognition.26 Understanding the
process of decision making shifts the focus from which
decision-making process is preferred, to how to approach
decision making to reduce the risk of errors.15 Most di-
agnostic errors reflect flaws in clinical reasoning instead
of a lack of knowledge.27-29 Training in formal decision
making, critical thinking, problem solving, and under-
standing biases that affect decisions as well as one’s own
decision-making preferences is suggested in medicine to
improveclinical reasoningskills.8,30Accreditation standards
for the PharmD program also endorse teaching and
learning methods that foster development of critical-
thinking and problem-solving skills.31 While it may take
years of experience to fully develop these skills, preceptors
can nurture their development by encouraging learners to
evaluate factors and processes involved in clinical decision
making.
There was a weak negative relationship between ad-
vanced hospital APPE scores and experiential decision
making. The negative relationship between advanced
hospital APPE scores and experiential decision-making
preference suggests that highly intuitive students may re-
ceive lower scores on advanced hospital experiences
compared to students who prefer analytical decisionmak-
ing. This result is unexpected as other APPEs, such as
clinical specialty or adult acute care that may require
a high level of analytical processing as a novice in the
assessment and application of evidence-based medicine,
did not show similar results. Advanced hospital practice
experiences also have a medication distribution compo-
nent, as do advanced community practice experiences,
which did not show similar results. The standards and
policies related to medication use processes that health
systems employ could possibly align better with rational
or analytical thinking.32 This warrants additional study
given that the correlation was weak and the APPE scores
were high.
This study has limitations which may limit the gen-
eralizability to other populations. The study population
came from one school of pharmacy. Future research
Table 3. First APPE Month Scores and All APPE Scores
First APPE Scores, N=113a All APPE Scores, N=742b
Mean 92.3 Mean 93.7
Standard Error 0.5 Standard Error 0.19
Median 93.5 Median 94.4
Mode 100 Mode 100
Standard Deviation 5.80 Standard Deviation 5.16
Range 26.2 Range 29.6
Min 73.6 Minimum 70.4
Max 100 Maximum 100
aN,114 because of either delay in completion of APPE or nonreport
of grade at time of analysis
bN,1026 because of either delay in completion of APPE or non-
report of grade at time of analysis
APPE5advanced pharmacy practice experience
Table 4. Correlations with Pre-REI Scores (Rational,
Experiential, and All Subscale Scores)
APPE
Correlation
Range (rp Range
a) Nc
First rotation score (regardless
of rotation type)
-0.16 to 0.01 114
Average rotation score -0.06 to -0.01 114
Advanced community (first time
rotation type completed)
-0.11 to 0.15 108
Advanced hospital (first time
rotation type completed)
-0.21 to 0.08b 110
Ambulatory care -0.04 to 0.08 103
Adult acute care -0.19 to 0.04 104
Clinical Specialty -0.03 to 0.18 97
Elective -0.11 to 0.15 104
aAll correlations not significant except advanced hospital
bCorrelations for experiential ability (rp5-0.21, p50.031) and expe-
riential overall (rp5-0.21, p50.030) weak and significant
cN,114 because of either delay in completion of APPE or nonreport
of grade at time of analysis
APPE5advanced pharmacy practice experience
REI5Rational Experiential Inventory
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should include a larger number of schools and students.
Another limitation is that a significant portion of the
students who completed the first REI did not complete
the second one. Finally, the preponderance of highAPPE
scores, which may suggest grade inflation, along with
variability in preceptor grading, could limit the ability to
detect a relationship between decision-making prefer-
ence and APPE performance. Future directions may in-
clude determining the decision-making preferences of
pharmacists along a continuum of experience as their
dependence on the rational processing mode may de-
crease over time. Other future research could examine
the relationship between decision-making preference
and the factors involved in individual clinical deci-
sions. Additionally, interventions that promote critical
thinking and reflection should be assessed for impact on
APPE performance.
CONCLUSION
Student pharmacists’ decision-making preference was
not strongly associated with APPE performance in this
study, and decision-making preference did not appear
to change following immersion in advanced experien-
tial learning. Pedagogical methods that promote sound
clinical decision-making skills through critical thinking
and reflection are recommended, regardless of decision-
making preference. The relationship between advanced
hospital APPE scores and decision-making style warrants
further study. Future research directions include deter-
mining the decision-making preference of expert pharma-
cists and evaluating whether reflective practice changes
the quality of pharmacist decision making.
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